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S1 Supplementary Figures

S1.1 K-Means clustering

The k-means clustering is used to classify the SARS-CoV-2 the SNP variants. The Elbow method is used
to determine the optimal number of clusters. Our results demonstrate four main clusters in the United
States (US) as shown in Figure S1, which plots the within-cluster sum of squares according to the number
of clusters k for the SNP variants in the United States based on Jaccard distance metric. The optimal values
of k-mean clusters is shown as the turning point in the in the elbow plots.
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Figure S1: The plot of WCSS according to the number of clusters based on Jaccard distance metric. Here, Jaccard distance-based
representation is taken as the input feature. The arrows point out the optimal number of clusters. The within-cluster sum of squares
against the number of clusters for the SNP variants in the United States. The optimal number of clusters in the United States is four.

S1.2 Proteoforms

Figure S2 shows the visualization of the proteoforms of SARS-CoV-2 NSP2, NSP13, NSP12, spike protein,
ORFS, and ORF3a. The top 8 mutations are marked in coor. The red color represents the wild type residue
and the yellow color represents the mutant type.
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Figure S2: The visualization of six SARS-CoV-2 proteoforms. (a) Proteoform of NSP2. (b) Proteoform of NSP13. (c) Proteoform of
NSP12. (d) Proteoform of spike protein. (e) Proteoform of ORFS. (f) Proteoform of ORF3a. The red color represents the wild type and

the yellow represents the wild type.
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The SNP profiles in the United States. (Up to July 14, 2020).
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